Host-guest chemistry in the gas phase: complex formation with 18-crown-6 enhances helicity of alanine-based peptides.
The gas-phase helix propensities of alanine-based polypeptides are studied with different locations of a Lys residue and host-guest interactions with 18-Crown-6 (18C6). A series of model peptides Ac-Ala(9-n)-LysH(+)-Ala(n) (n = 0, 1, 3, 5, 7, and 9) is examined alone and with 18C6 using traveling wave ion mobility mass spectrometry combined with molecular dynamics (MD) simulations. The gas-phase helices are observed from the peptides whose Lys residue is located close to the C-terminus so that the Lys exerts its capping effect on the C-terminal carbonyl groups. The peptides, which interact with 18C6 in the gas phase, show enhanced helical propensities. The enhanced helicity of the peptide in the complex is attributed by isolation of the Lys butylammonium group from the helix backbone and the interaction of methylene groups of 18C6, which possess localized positive partial charges, with C-terminal carbonyl groups serving as a cap to stabilize the helix.